*This paper studies the problem of parameter estimation jointly in bistatic Multiple-Input Multiple-Output (MIMO) radar system. For moving target, the echo often contains time-varied Doppler frequency. Thus, this paper proposes a new signal model and a novel method for parameter estimation in bistatic MIMO radar system. Firstly, an extended signal model is presented in bistatic MIMO radar. Secondly, two Doppler parameters are jointly estimated by searching the peak of the fractional correlation function. Finally, MUSIC algorithm and ESPRIT algorithm are used to estimate DODs and DOAs. Simulation results are presented to verity the effectiveness of the proposed method.
INTRODUCTION
Multiple-Input Multiple-Output (MIMO) system has attracted more and more attention for its ability to enhance system performance [1] [2] [3] [4] . A MIMO radar system consists of both transmit and receive sensors. Transmit antennas emit orthogonal waveforms while echoes are orthogonal, thus separable, at the receiver. MIMO processing may be performed to achieve spatial and signal waveform diversity.
The multi-target parameter estimation and localization is one of the most important aspects in bistatic MIMO radar. Most existing algorithms are divided into two categories. One ignores Doppler frequency and only estimated DOA and DOD as shown in [2] [3] [4] . The other estimates not only DOA and DOD but also timeinvariant Doppler frequency. In fact, the received signals contain time-variant Doppler frequency. In this case, these existing methods cannot effectively solve this problem and provide an optimal solution. So, this paper presents a new signal model with time-variant Doppler frequency and proposes a new method based on FCF to estimate Doppler, DOD-DOA.
THE PROPOSED SIGNAL MODEL
We assume that there are Q closely spaced transmit antennas and N closely spaced receive antennas, and L targets. Fig.1 
FRACTIONAL CORRELATION FUNCTION
In recent years, a new time-frequency analysis tool, the Fractional Fourier transform (FRFT) [5] [6] [7] , attracts increasingly more attention in signal processing society and is widely applied in detection, parameter estimation and direction of arrival estimation.
Assume that the signal ( ) s t is modeled as
where 0 b is the signal amplitude, 1 a is the initial frequency and 2 a is frequency rate.
is the correlation function of the signal   s t ,  denotes time delay, and  is the rotation angle in FRFT domain. With the use of (3), (4) can be expressed as
has the best energy-concentrated property. Therefore, we can obtain the following expression as
JOINT PARAMETER ESTIMATION BASED ON FRACTIONAL CORRELATION FUNCTION
In this section, study of parameter estimation is made by taking the signal 
According to (5) and (7), the fractional correlation of   qnl y t can be written as
where According to (2), (9) and (11), both receive subarrays 1 R and 2 R constructed in this paper can be expressed by
where
transpose and diagonal matrix respectively. Spatial spectrum of MUSIC can be got, which can be expressed as
Searching spectral peak of ( ) P  , we can get the DOA estimator l  . We define 
SIMULATION RESULTS
The considered bistatic MIMO radar is composed of      and Doppler parameters are 1 
  respectively. The number of snapshots is 1000. The number of Monte Carlo iterations is 500 in all simulations. In the following simulation experiments, we study the resolution capability and estimation accuracy of the proposed method, Parallel factor (PARAFAC) method [3] and ESPRIT using the rotational factor produced (RFP-ESPRIT) method [8] . Simulation 1: Signal to Noise Ratio . From Fig.2 , we find that the performance of the proposed method is significantly better than that of the PARAFAC method and RFP-ESPRIT method. 3 shows RMSE curves for DODs and DOAs estimation of the proposed method, the PARAFAC method and RFP-ESPRIT method versus SNR. In this simulation, and are set. As we can see, the proposed method gives better performance than the PARAFAC method and RFP-ESPRIT method in the condition of low SNR. From these figures, we also find that the estimation performance of the Doppler frequency parameters affects the estimation performances of the DOD and DOA. Fig.4 illustrates the scatter grams of the DOAs and DODs estimated by the proposed method, the PARAFAC method and RFP-ESPRIT method based on 100 independent trials under the hypothesis that SNR is equal to 7dB and other simulation conditions are exactly the same as those described in Simulation 2. From Fig.4 , we can observe that the proposed method provides a more precise location estimate than the PARAFAC method and RFP-ESPRIT method. 
CONCLUSIONS
For moving target, the echo often contains time-varied Doppler frequency which results in difficulties in the parameters estimation. Thus, this paper proposes a novel method for estimating time-varied Doppler frequency and DOD-DOA in bistatic MIMO radar system. Firstly, Doppler parameters are estimated by the fractional correlation algorithm. Secondly, two subarray models are constructed and two algorithms are presented to estimate DOD and DOA. Simulation results demonstrate that the proposed method still has good performance when poor SNR condition exists. The next step of research focus is how to improve the performance of parameter estimation in the impulsive noise environment.
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